ABSTRACT Three new species of Ptilomera (P. jariyae, P. kra, and P. tennaserim) were collected from mountain streams in western and southern Thailand, and they are described and illustrated herein. These new species bring the number of described species of this genus in Thailand to seven. In addition, the winged form of P. fang Polhemus is described. Diagnoses for males and females are provided for all seven species occurring in Thailand, along with distributional records and maps.
Forty known species and subspecies of Ptilomera occur from India eastward to the Philippines (Palawan Island), Indonesia, and Papua New Guinea (Lundblad 1933; Hungerford and Matsuda 1965; Andersen 1967a,b; Nieser and Chen 1992; Polhemus 1998 Polhemus , 2001 Polhemus and Polhemus 2001; Zettel 2003) . Before 1965, distinguishing among species of Ptilomera was difÞcult because the descriptions were based on color patterns which are unreliable, and because of high intraspeciÞc variation in genitalic features. In a revision of the genus, Hungerford and Matsuda (1965) discovered that other male genitalic features, including the pygophore, proctiger (suranal plate), and parameres, were much more reliable for identiÞca-tion, although additional diagnostic characters for females were still lacking. Nonetheless, in a review of the genus in Indochina by Polhemus (2001) , two new species were added and males and females of all known species in the region were distinguished.
Currently, four species of Ptilomera are known from Thailand: P. fang Polhemus, P. hemmingseni Andersen, P. hylactor Breddin, and P. tigrina Uhler (Andersen 1967a , Chen and Zettel 1998 , Polhemus 2001 . The distributional patterns of Ptilomera in Thailand are reßective of those of Ptilomera throughout Indochina in that P. tigrina is a widespread species, whereas the Thai congeners are local endemics (Polhemus 2001) . Members of this genus usually are found in fast ßowing streams in which they maintain their position in rifßes by rapid striding in an upstream direction.
Herein, we describe three new species of Ptilomera from the Tennaserim and Phuket mountain ranges in western and southern Thailand, respectively. These new species bring the number of known species of Ptilomera in Thailand to seven. The Thai fauna now contains more known species of Ptilomera than does that of any other country in Indochina, which is consistent with the high diversity of many aquatic insect taxa of the country.
Materials and Methods
Morphological terminology in the description largely follows that of Polhemus (2001) and Polhemus and Polhemus (2001) . Length and width are given as a mean or range, and all measurements are given in mm. Setae are not drawn on terminalia.
The primary types are deposited in the Enns Entomology Museum, University of Missouri (UMC). Paratypes are deposited in the National Science Museum, Phatum Thani, Thailand (NSM); the insect collection of the Department of Entomology, Kasetsart University, Bangkok, Thailand; Smithsonian Institution, Washington, D.C.; and UMC. Photographs of the type localities, and other localities (identiÞed as L-numbers) in which these species were collected, are available in a Locality Image Database via a link from the Internet site of the Enns Entomology Museum, University of MissouriÐColumbia. All locality data are from Thailand. Comparative notes are given to distinguish these species only from other species known from Thailand. The following abbreviations are used in the text: NP, National Park; WRSC, Wildlife Research Station Center; WS, Wildlife Sanctuary; CMU, Chiang Mai University; and UMC, University of MissouriÐColumbia.
(mean ϭ 2.39, n ϭ 10); width of thorax across mesoacetabula 3.98 Ð 4.81 (mean ϭ 4.36, n ϭ 10). Dorsal coloration yellowish brown with dark markings on anterior portion of head, lateral portions of thorax, abdominal tergites, and forelegs; strip of silvery hairs longitudinally along side of thorax with smaller silvery patches on head and abdomen dorsally; generally covered with short, dark setae.
Head. Coloration yellowish brown, tip of clypeus black, vertex with several pairs of small dark brown spots centrally, black transverse bands behind eyes almost meeting at midline, patches of silvery setae on either side of frons near base of antennae. Antennae when viewed dorsally with segment I light brown with black base, segments II-III black, segment IV brown with dark base, lengths of segments I-IV ϭ 8.71, 1.82, 2.24, 1.66. Eyes silvery black, maximum width 0.80, maximum length 1.12, synthlipsis 0.72. Rostrum pale yellow, segment IV and midline of segment III black, basal three segments covered with short recumbent pale setae, two long sensory setae near apex on anterior surface of segment III, overall length 2.68, reaching procoxae.
Thorax. Nota yellowish brown, marked with dark brown on anterior portion of pronotum behind eyes, laterally on meso-and metanotum, and pro-, meso-, and metacetabula; shining patch large and central on pronotum, continuing entire length of mesonotum, doubling in width on metanotum; silvery hairs as thin longitudinal strip on meso-and metapleuron, as patches on anterolateral corners of meso-and metanotum, anterior corners of proacetetabula and lateral surfaces of meso-and metacetabula, and on pronotum behind eyes. Pronotum with posterior margin broadly concave, although some specimens also with slight convexity at midline; metanotum with dark brown suture on midline.
Legs. Mostly brown; profemur yellowish brown with dark brown longitudinal stripes on dorsal and lateral surfaces and two ventral teeth near apex, covered with Þne dark setae, thick ventral brush of brown setae becoming longer distally; protibia with two ventral teeth near base, covered with Þne dark setae, thick ventral brush of brown setae becoming shorter distally; protarsus light brown on ventral and mesal surfaces, brown on dorsal and lateral surfaces and beyond anteapical claw; mesofemur with fringe of black swimming hairs along distal three fourths, gradually lengthening from base in proximal one fourth. Leg measurements as follows, foreleg: femur ϭ 11.62, tibia ϭ 8.05, tarsomere I ϭ 5.39, tarsomere II ϭ 1.99; middle leg: femur ϭ 26.89, tibia ϭ 17.37, tarsomere I ϭ 8.88, tarsomere II ϭ 0.68; hind leg: femur ϭ 34.57, tibia ϭ 21.88, tarsomeres I ϩ II (fused) ϭ 0.32.
Abdomen. Tergites dark brown laterally, yellowish brown medially, becoming wider on posterior segments, nearly completely displacing dark brown on segment VII; silvery short setae laterally. Connexiva light brown, approximately half as wide as abdominal tergites, reßexed upward to nearly vertical orientation, covered with Þne dark setae. Proctiger with median lobe produced, broadly rounded with long brown setae; lateral wings broad, raised lateral margins subparallel when viewed dorsally. Pygophore ( Fig. 1 ) with posterior margin broadly pointed, lateral projections digitate, clearly exceeding wings of proctiger, with long brown setae. Parameres elongate, strongly curved, distal half narrower than base, apex acute (Fig. 7) .
Ventral Surface. Pale yellow; generally clothed with dense cover of light setae and sparse, short, black spinules throughout; elongate brown setae medially between mesoacetabula and anterior half of abdomen. Pygophore with numerous long, recumbent setae and short spine-like setae on apical half, posterolateral margins slightly concave (Fig. 2) . Length of metasternum exceeding combined lengths of abdominal sternites I and II; abdominal sternite VIII longer than sternite VII, with well-developed median carina.
Wingless Female. Similar to male in general structure and coloration but slightly smaller. Allotype, length 14.53; width of head across eyes 2.28; width of thorax across mesoacetabulae 4.56. Paratypes, length 14.20 Ð15.36 (mean ϭ 14.71, n ϭ 10); width of head across eyes 2.20 Ð2.32 (mean ϭ 2.28, n ϭ 10); width of thorax across mesoacetabula 4.39 Ð 4.65 (mean ϭ 4.54, n ϭ 10). Similar to male in general structure and coloration but slightly smaller. Abdominal tergite I slightly swollen medially with short, thick, black setae; abdominal segment VII reßexed upward from long axis of abdomen at Ϸ60Њ angle; ventrolateral lobe of sternite VII absent (Fig. 10) ; dorsolateral lobe elongate, forming acuminate posterior projection, directed posterolaterally and slightly upward (Fig. 10) . Connexival spines stout, arcuate, nearly transverse, lying on posterior margin of tergite VII, tips not crossed when viewed dorsally (Fig. 11) ; mid-ventral lobe large and raised upward, posterior margin rounded. Leg measurements as follows, foreleg: femur ϭ 10.79, tibia ϭ 7.47, tarsomere I ϭ 5.06, tarsomere II ϭ 0.80; middle leg: femur ϭ 23.88, tibia ϭ 15.53, tarsomere I ϭ 7.22, tarsomere II ϭ 0.64; hind leg: femur ϭ 28.06, tibia ϭ 17.92, tarsomeres I ϩ II (fused) ϭ 0.30.
Winged Male. Similar to wingless male in general structure and coloration with the following exceptions: length 14.03, width (across metacetabula) 4.15; pronotum expanded, posterior margin broadly rounded, posterolateral angles raised and directed laterally, pronotum with patches of silvery setae on anterolateral corners of posterior lobe; pronotum with large, shining central patch on anterior lobe continuing entire length of posterior lobe, including narrow impubis midline strip; wing exceeding end of abdomen; dark smoky-brown, costal margin and veins yellowish brown; length of forewing along costal margin 12.36.
Winged Female. One teneral specimen was collected; however, it is not sufÞciently developed to provide the basis for a proper description.
Diagnosis. This species can be recognized by the well-developed median lobe of the proctiger in the male and the absence of a ventrolateral lobe of abdominal segment VII in the female. Males of P. jariyae can be distinguished from those of P. hylactor and P. tigrina by the median lobe of the proctiger well surpassing the posterior tips of the lateral wings, whereas males of the latter two species have the median lobe of proctiger more or less even with the posterior tips of the lateral wings. Males of P. jariyae also can be distinguished from those of P. hemmingseni and P. tennaserim by the pygophore with a roundly triangular posterior tip, whereas the latter two species have the pygophore with a Þnger-like tip. Males of P. jariyae can be distinguished from those of P. fang by long, intertwined swimming hairs extending for three fourths of the inner margin of the middle femur, whereas the latter species have only a small tuft of dark hairs near the apical end on the inner margin of the middle femur. Males of P. jariyae also can be distinguished from those of P. kra by the well-developed lateral projections of the pygophore which well surpass the lateral wings of the proctiger, whereas P. kra has very small lateral projections of pygophore only slightly surpassing the lateral wings of the proctiger.
Females of P. jariyae can be distinguished from those of P. hylactor, P. tigrina, and P. tennaserim by an obscure ventrolateral lobe of abdominal segment VII, whereas the latter three species have a more or less well-developed ventrolateral lobe. Females of P. jariyae can be distinguished from those of P. hemmingseni by the stout connexival spines with a sharp basal inßection, whereas the latter species has longer connexival spines without a sharp basal inßection. Females of P. jariyae can be distinguished from those of P. fang and P. kra by the connexival spine much shorter than the dorsolateral lobe on abdominal segment VII, whereas in the latter two species, the connexival spine and dorsolateral lobe are subequal in length.
Discussion. This species is closely allied to P. assamensis Hungerford and Matsuda, P. fang, P. kra (described herein), and P. laticaudata (Hardwicke), forming a distinct subgroup that occurs at the southern margin of the Himalayan uplift (Polhemus 2001) . Males of this subgroup have the proctiger with a welldeveloped median lobe and females have abdominal segment VII without a ventrolateral lobe. Moreover, the proctiger of males of P. jariyae is diamond shaped, which is characteristic of the Himalayan taxa (Polhemus 2001) . Males of this species can be distinguished from those of other Himalayan taxa by the posterior tip of the pygophore roundly triangular. The male of this species will stop at the ninth couplet of the key in Hungerford and Matsuda (1965) and the third couplet of the key in Polhemus (2001) . The female of P. jariyae is similar to those of the other known Himalayan taxa by having the ventrolateral lobe of abdominal segment VII undeveloped and connexival spines sharply bent basally. However, it has stout connexival spines which are unlike the connexival spines of females of other known Himalayan species. The female of this species keys to P. cingalensis Stål in Hungerford and Matsuda (1965) and the of female of this species will stop at the Þrst couplet in Polhemus (2001) .
Etymology. This species is named in honor of Dr. Jariya Chanpaisaeng, Department of Entomology, Kasetsart University, Bangkok, who provided valuable advice for Þeldwork and assistance with logistics in Thailand.
Ecological Notes. This new species was collected from a shaded, gravel-bottomed stream, which originated in the mountains of the Tennaserim Range at the ThaiÐBurmese border in Kanchanaburi Province (Fig. 16 ). It also was collected from gravel-bottomed montane streams also in the Tennaserim Range in Phetchaburi and Prachuap Khiri Khan provinces. Current velocity at the sites where most of the specimens were collected was measured as 18.7 cm/s (L-457), 24.5 cm/s (L-717), 20.0 cm/s (L-721), and 16.6 cm/s (L-722); and water temperature was 26.5ЊC (L-457) and 25.0ЊC (L-717, L-721, L-722). Most specimens occurred on the water surface on the lee side of an emergent rock in a forested part of the stream near the margin where there was less turbulence. It occurred syntopically with P. tigrina in these streams. In the stream in Phetchaburi Province (L-721), this species seemed to be more abundant than P. tigrina. When they were pursued, they tended to swim upstream; however, they seemed not to be able to skate on the water surface as well as did P. tigrina. Moreover, they seemed to return to occupy the same place they were before they were pursued. P. jariyae can be distinguished from P. tigrina in the Þeld by its reddish brown color, whereas P. tigrina is relatively dark brown.
Material Examined. Holotype, wingless male, and allotype, wingless female: THAILAND: Kanchanaburi Ptilomera kra, New Species (Figs. 3, 4, 8, 12, 13, 16) Wingless Male. Holotype, length 14.36; width of head across eyes 2.44; width of thorax across mesoacetabula 4.73. Paratype, 13.50 Ð14.20 (mean ϭ 13.85, n ϭ 2); width of head across eyes 2.24 Ð2.44 (mean ϭ 2.34, n ϭ 2); width of thorax across mesoacetabula 4.23Ð 4.64 (mean ϭ 4.43, n ϭ 2). Dorsal coloration yellowish brown with dark markings on anterior portion of head, lateral portions of meso-and metathorax, abdominal tergites, and forelegs; strip of silvery hairs longitudinally along side of thorax with smaller silvery patches on head and abdomen dorsally, generally covered with short dark setae.
Head. Yellowish brown, tip of clypeus black, vertex with several pairs of small dark brown spots centrally, patches of silvery setae on either side of frons near base of antennae. Antennae when viewed dorsally with segment I light brown with dark brown base, segments II-III dark brown, segment IV brown, lengths of segments I-IV ϭ 8.38, 1.99, 2.32, 1.66. Eyes silvery dark brown with black transverse bands behind eyes almost meeting at midline, maximum width 0.76, maximum length 1.12, synthlipsis 0.72. Rostrum pale yellow, segment IV and midline of segment III black, basal three segments covered with short recumbent pale setae; two long sensory setae near apex on anterior surface of segment III; overall length 2.72, reaching procoxae.
Thorax. Nota yellowish brown, marked with dark brown on anterior portion of pronotum, laterally on meso-and metanotum, pro-, meso-, and metacetabula; shining patch large and central on pronotum, continuing entire length of mesonotum, doubling in width on metanotum. Side of thorax with thin longitudinal strip of silvery hairs (best viewed dorsally), and as thin longitudinal strip on meso-and metapleuron, as patches on anterolateral corners of meso-and metanotum, on anterior corners of proacetabula and lateral surfaces of meso-and metacetabula, and on pronotum behind eyes. Pronotum with posterior margin broadly concave, although some specimens also with slight convexity at midline. Metanotum with longitudinal median dark brown suture.
Legs. Mostly brown; profemur yellowish brown with dark brown longitudinal stripes on dorsal and lateral surfaces and two ventral teeth near apex, covered with Þne dark setae, thick ventral brush of brown setae becoming longer distally; protibia with two teeth near base, thick ventral brush of brown setae becoming shorter distally; protarsus light brown on ventral and mesal surfaces, brown on dorsal and lateral surfaces and beyond anteapical claw; mesofemur with fringe of swimming hairs along distal three fourths of segment, gradually lengthening from base in proximal one fourth. Leg measurements as follows, foreleg: femur ϭ 8.47, tibia ϭ 8.13, tarsomere I ϭ 5.14, tarsomere II ϭ 1.91; middle leg: femur ϭ 26.55, tibia ϭ 17.20, tarsomere I ϭ 9.21, tarsomere II ϭ 0.60; hind leg: femur ϭ 35.57, tibia ϭ 23.21, tarsomeres I ϩ II (fused) ϭ 0.28.
Abdomen. Tergites IIÐVI dark brown laterally and yellowish brown medially, tergites I and VII predominantly yellowish brown; short silvery setae anterolaterally on I, laterally on IIÐVI; connexiva yellowish brown, approximately one third as wide as abdominal tergites, reßexed upward to near vertical orientation, covered with Þne brown setae; proctiger with median lobe produced, rounded, with long brown setae most dense on posterior margin; lateral wings small, with lateral margins slightly concave when viewed dorsally (Fig. 3) , raised near middle. Pygophore with posterior margin gradually narrowing to point, lateral projections weakly developed, forming a small knob (Fig. 3) , slightly exceeding lateral wings of proctiger and covered with long brown setae. Parameres small, stout, strongly curved, shorter distad of curve than basad (Fig. 8) .
Ventral Surface. Pale yellow, generally clothed with dense cover of light setae and sparse short black spinules throughout. Pygophore with brown setae, posterolateral margins slightly convex, narrowing to a point (Fig. 4) ; lateral projections not visible ventrally (Fig. 4) . Length of metasternum exceeding combined lengths of abdominal sternites I and II, abdominal sternite VIII longer than sternite VII, with weakly developed, rounded median carina.
Wingless Female. Similar to male in general structure and coloration but slightly smaller. Allotype, length 13.69; width of head across eyes 2.32, width of thorax across mesoacetabulae 4.48. Paratype, length 13.86; width of head across eyes 2.28, width of thorax across mesoacetabula 4.65 mm. Abdominal tergite I slightly raised medially; abdominal segment VII reßexed upward above long axis of abdomen at Ϸ90Њ angle; ventrolateral lobe of abdomen poorly developed, blunt (Fig. 12) ; dorsolateral lobe stout, forming a broad posterior projection (Fig. 12) ; connexival spines stout, directed almost vertically when viewed laterally, convergent but tips not crossed when viewed dorsally (Fig. 13) ; mid-ventral lobe large and raised upward, posterior margin roundly truncate. Leg measurements as follows, foreleg: femur ϭ 7.80, tibia ϭ 6.81, tarsomere I ϭ 4.39, tarsomere II ϭ 1.74; middle leg: femur ϭ 23.21, tibia ϭ 15.36, tarsomere I ϭ 8.05, tarsomere II ϭ 0.64; hind leg: femur ϭ 27.05, tibia broken, tarsomeres I ϩ II (fused) missing.
Winged Female. Similar to wingless female in general structure and coloration, with the following exceptions: length 13.03Ð13.69 mm (mean ϭ 13.41, n ϭ 3), width (across metaacetabula) 3.41Ð3.56 (mean ϭ 3.49, n ϭ 3). Pronotum expanded, posterior margin broadly rounded, posterolateral angles raised and directed laterally, silvery patches of setae on anterolateral corner of posterior lobe, surface dull except for a large shining central patch on anterior lobe and apparently limited to narrow impubis midline strip on posterior lobe, posterior margin with long black setae in middle half. Wing exceeding end of abdomen, length of forewing along costal margin 10.52Ð10.85 (mean ϭ 10.68, n ϭ 2; one other specimen is a dealated morph), dark brown, veins yellowish brown; abdominal segment VII reßexed upward from long axis at abdomen of Ϸ30Њ angle; connexival spines continuing at Ϸ30Њ angle.
Winged Male. Unknown. Diagnosis. This species can be recognized by the small lateral projections of the pygophore in males and abdominal segment VII raised at a 90Њ angle above abdominal segment VI in wingless females. Males of P. kra can be distinguished from those of P. hylactor and P. tigrina by the median lobe of the proctiger surpassing the posterior tips of the lateral wings of the proctiger, whereas males of the latter species have the median lobe more or less even with the posterior tips of the lateral wings. Males of P. kra can also be distinguished from those of P. hemmingseni and P. tennaserim by the rounded triangular pygophore with a narrowed tip, whereas the latter two species have pygophores with a Þnger-like tip. Males of P. kra can be distinguished from those of P. fang and P. jariyae by the knob-like lateral projections of the pygophore slightly surpassing the lateral wings of the proctiger, whereas the latter two species have well-developed
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VITHEEPRADIT AND SITES: REVIEW OF Ptilomera IN THAILANDlateral projections of the pygophore well surpassing the lateral wings of the proctiger. Females of P. kra can be distinguished from those of P. hylactor, P. tigrina, and P. tennaserim by an obsolescent (reduced) ventrolateral lobe of abdominal segment VII, whereas the latter three species have well-developed ventrolateral lobes. Females of P. kra can be distinguished from those of P. hemmingseni by the stout connexival spines with a sharp basal inßec-tion, whereas females of the latter species have longer connexivial spines without a sharp basal inßection. Females of P. kra can be distinguished from those of P. jariyae by the connexival spine and dorsolateral lobe of abdominal segment VII subequal in length, whereas females of the latter species have connexival spines much shorter than the dorsolateral lobe. Females of P. kra can be distinguished from those of P. fang by abdominal segment VII reßexed upward approximately a 90Њ angle from segment VI, whereas females of the latter species have abdominal segment VII only slightly upturned.
Discussion. This species is closely allied to P. assamensis, P. fang, P. jariyae, and P. laticaudata, which form a distinct subgroup that occurs in the southern margin of the Himalayan uplift (Polhemus 2001) . The male of this species will stop at the third couplet of the keys in Hungerford and Matsuda (1965) and Polhemus (2001) . The proctiger of this species is diamond shaped, which is a characteristic of the Himalayan taxa (Polhemus 2001) . However, males of this species can be distinguished from those of the other Himalayan taxa by having the small lateral projections of the pygophore forming small knobs. The female of this species is similar in some respects to those of the Malayan taxa by having the ventrolateral lobe of abdominal segment VII undeveloped and connexival spines sharply bent basally. However, females have abdominal segment VII reßexed upward from abdominal segment VI at approximately a 90Њ angle in the wingless form and a 30Њ angle in the winged form, which is not known in females of other known Himalayan species. The female of this species keys to P. assamensis in Hungerford and Matsuda (1965) , whereas the female of this species will stop at the third couplet in Polhemus (2001) .
Etymology. This species is named for the Isthmus of Kra, where all specimens were collected.
Ecological Notes. This new species was collected in fast-ßowing gravel-bottomed streams in the Phuket Mountain Range in the Isthmus of Kra (Fig. 16 ). More speciÞcally, P. kra was collected from a densely forested part of the stream near the margin where turbulence was low. Current velocity where most of the specimens were collected was Ϸ28.5 cm/s (L-731) and water temperature was 26ЊC (L-731) and 25ЊC (L-766). It occurred syntopically with P. tigrina at Chum Poon Waterfall. P. kra seemed not to move as quickly as did P. tigrina when they were pursued. Head. Yellowish brown, tip of clypeus black, vertex with several pairs of small dark brown spots centrally, patches of silvery setae on either side of frons near base of antennae. Antennae when viewed dorsally with segment I light brown with dark brown base, segments II and III dark brown, segment IV brown. Lengths of segments IÐIV ϭ 8.72, 2.08, 2.49, 1.74. Eyes silvery black, maximum width 0.84, maximum length 1.08, synthilipsis 0.72. Rostrum pale yellow, segment IV and midline of segment III glabrous and black, basal three segments covered with short recumbent pale setae, two long sensory setae near apex on anterior surface of segment III; overall length 2.74, reaching procoxae.
Thorax. Nota yellowish brown, marked with dark brown on anterior portion of pronotum, laterally on meso-and metanotum, pro-, meso-, and metacetabula; shining patch large and central on pronotum, continuing entire length of mesonotum, doubling in width on metanotum; silvery hairs as thin longitudinal strip on meso-and metapleuron, as patches on anterior corners of proactetabula and lateral surfaces of meso-and metacetabula, and on pronotum behind eyes. Pronotum generally with posterior margin concave but convex in middle one fourth; metanotum with longitudinal median dark brown suture.
Legs. Mostly brown, profemur yellowish brown with dark brown longitudinal stripes on dorsal and lateral surfaces and two ventral teeth near apex, covered with Þne dark setae, thick ventral brush of brown setae becoming longer distally; protibia with two ventral teeth near base, covered with Þne dark setae, thick ventral brush of brown setae becoming shorter distally; tips of protarsal segments dark brown; mesofemur with fringe of swimming hairs along distal two third, gradually lengthening from base in proximal one third. Leg measurements as follows, foreleg: femur ϭ 9.38, tibia ϭ 7.88, tarsomere I ϭ 5.06, tarsomere II ϭ 1.99; middle leg: femur ϭ 26.22, tibia ϭ 17.37, tarsomere I ϭ 9.08, tarsomere II ϭ 0.72; hind leg: femur ϭ 34.40, tibia ϭ 21.71, tarsomeres I ϩ II (fused) ϭ 0.32.
Abdomen. Tergite I entirely yellowish, long dark setae medially; IIÐVI dark brown laterally, yellowish brown medially with short silvery setae laterally; VII mainly yellowish brown with short silvery setae laterally. Connexiva light brown, approximately one third as wide as abdominal tergites, reßexed upward to nearly vertical orientation, covered with Þne dark setae. Proctiger with median lobe well produced, broadly rounded with long brown setae most dense on posterior margin; lateral wings broad, dark brown to black, lateral margins subparallel when viewed dorsally and raised (Fig. 5) . Pygophore with elongate digitate terminal projection (Fig. 6) , acuminate lateral projections clearly exceeding lateral wings of proctiger and covered with long brown setae (Fig. 5) . Parameres elongate, slender, strongly curved, distal half nearly as long as proximal half, apex blunt (Fig. 9) .
Ventral Surface. Pale yellow; generally clothed with dense cover of light setae and sparse, short, dark setae throughout; elongate brown setae medially between mesoacetabulae and abdomen. Pygophore with short spine-like setae on apical half. Length of metasternum exceeding combined lengths of abdominal sternites I and II; abdominal sternite VIII longer than sternite VII, with no median carina.
Wingless Female. Similar to male in general structure and coloration but slightly smaller. Allotype, length 14.70; width of head across eyes 2.40, width of thorax across mesoacetabulae 4.89. Paratype length 14.70; width of head across eyes 2.44. width of thorax across mesoacetabula 4.81. Abdominal tergites IIÐVI with median yellowish portion wider than that on abdominal segment VII; VII reßexed upward from long axis of abdomen at Ϸ75Њ angle. Ventrolateral lobe of sternum VII weakly developed, forming short, narrowly rounded, nearly right angle (Fig. 14) ; dorsolateral lobe relatively short, forming an acuminate posterior projection (Fig. 14) . Connexival spines long and slender, crossed (Fig. 15) , apical three-fourths black; because of segment VII dorsal reßection, midventral lobe oriented in anterodorsal-posteroventral plane, posterior margin rounded; leg measurements as follows, foreleg: femur ϭ 8.30, tibia ϭ 6.80, tarsomere I ϭ 4.73, tarsomere II ϭ 1.82; middle leg: femur ϭ 22.55, tibia ϭ 14.86, tarsomere I ϭ 7.72, tarsomere II ϭ 0.62; hind leg: femur ϭ 25.72, tibia ϭ 17.37, tarsomeres I ϩ II (fused) ϭ 0.32.
Winged Form. Unknown. Diagnosis. This new species can be recognized by the pygophore with a Þnger-like projection in males and abdominal segment VII reßexed upward from abdominal segment VI at a 75Њ angle in females. More speciÞcally, males of P. tennaserim can be distinguished from those of P. hylactor and P. tigrina by the median lobe of the proctiger surpassing the posterior tips of the lateral wings of the pygophore, whereas males of the latter two species have the median lobe more or less even with the posterior tips of the lateral wings. Males of P. tennaserim also can be distinguished from those of P. fang, P. jariyae, and P. kra by the pygophore with a digitate apex, whereas males of the latter species have the pygophore with a triangular or broadly rounded apex. Males of P. tennaserim also can be distinguished from those of P. hemmingseni by the well-developed lateral projections of the pygophore distinctly surpassing the lateral wings of the proctiger, whereas males of the latter species have small lateral projections about even with the lateral wings.
Females of P. tennaserim can be distinguished from those of P. fang, P. hemmingseni, P. jariyae, and P. kra by a developed ventrolateral lobe of abdominal segment VII, whereas females of the latter four species have an obsolescent ventrolateral lobe. Females of P. tennaserim can be distinguished from those of P. hylactor and P. tigrina by the connexival spines with a sharp basal inßection, whereas females of the two latter species have the connexival spines without a sharp basal inßection.
Discussion. Interestingly, this species exhibits sexspeciÞc morphological attributes of the Himalayan and Malay Archipelago forms. SpeciÞcally, the male is similar to the Himalayan taxa P. assamensis, P. jariyae, P. fang, P. kra, and P. laticaudata because the proctiger has a well-developed median lobe that well-surpasses the posterior tip of the lateral wings. The male of this species will stop at the ninth couplet in Hungerford and Matsuda (1965) and the third couplet in Polhemus (2001) .
In contrast, the female is similar in some respects to the Malay Archipelago taxa by having the ventrolateral lobe of abdominal segment VII developed. However, it is also similar to females of the Himalayan taxa by having the connexival spines slender, long, and sharply bent basally when viewed dorsally, but not covered by the infolded dorsal margin of the dorsolateral lobes of abdominal segment VII. Thus, this species seems to be intermediate in form between the Himalayan and Malay Archipelago forms. The female of P. tennaserim keys to P. burmana in Polhemus (2001); however, the characters are contradictory with couplet 47 in Hungerford and Matsuda (1965) .
Etymology. This species is named for the mountain range in which the type locality is located.
Ecological Notes. This new species was collected from a shaded, gravel-bottomed stream which ßowed from the mountains into a reservoir in the Tennaserim Range in northern Kanchanaburi Province (Fig. 16 ). More speciÞcally, most of the specimens were collected from reaches that were shaded with a forested riparian zone and with less turbulence. Current velocity where most specimens were collected was 42 cm/s, and the water temperature was 25.5ЊC. P. tennaserim occurred syntopically with P. tigrina, although the majority of P. tigrina occurred in the open areas of the stream, whereas P. tennaserim seemed to prefer forested, shaded areas.
Material Examined. Holotype, wingless male, and allotype, wingless female: THAILAND: Kanchanaburi Winged Male. Similar to wingless male in general structure and coloration (see Polhemus 2001) , with the following exceptions: length 12.36 Ð13.69 (mean ϭ 13.02, n ϭ 2), width (across metaacetabula) 3.32Ð3.40 (mean ϭ 3.36, n ϭ 2); pronotum expanded, posterior margin broadly rounded, posterolateral angles raised, directed laterally, anterior lobe with pair of transverse dark markings on anterior margin touching or nearly so at midline; dark triangular marking at anterolateral corners of posterior lobe; patches of silvery setae on black markings of anterior and posterior lobes and at anterolateral corners of anterior lobe; surface dull except for large triangular shining patch centrally on anterior lobe and longitudinal strip on posterior lobe. Wings exceeding end of abdomen, length of forewing along costal margin 9.68 Ð9.85 (mean ϭ 9.75, n ϭ 2); dark smoky brown, anterior veins yellowish brown.
Winged Female. Similar to winged male in general structure and coloration, with the following exceptions: length 12.53Ð13.19 (mean ϭ 12.97, n ϭ 3), width (across metaacetabula) 3.81Ð3.90 (mean ϭ 3.87, n ϭ 3); length of forewing along costal margin 9.51Ð9.83 (mean ϭ 9.63, n ϭ 3). Additional differences from wingless females as follows: abdominal segment VII only slightly reßexed upward, connexival spines extend directly posteriorly and parallel to dorsal margin of dorsolateral lobe.
Diagnosis. This species can be recognized by its small size. Males of P. fang can be distinguished from those of Thai congeners by the fringe of intertwined swimming hairs restricted to only near the posterior tip of the middle femur, whereas males of congeners have the intertwined swimming hairs extending more than half the length of the middle femur. Females of P. fang can be distinguished from those of P. hylactor, P. tigrina, and P. hemmingseni by a raised black hair tuft medially on abdominal tergite I, which is lacking in females of the latter three species. Furthermore, females of P. fang can be distinguished from those of P. jariyae and P. kra by a long connexival spine, whereas the latter two species have a stout connexival spine. Females of P. fang also can be distinguished from those of P. tennaserim by an obscure ventrolateral lobe, whereas the latter species have a developed ventrolateral lobe.
Discussion. Previously, this small species had been recorded from only two localities in Amphur Fang, Chiang Mai Province (Polhemus 2001) . Herein, we add three more records from Doi Inthanon in Chiang Mai Province (Fig. 16) . Based on our extensive collecting in the last several years, P. fang seems to be a local endemic and restricted to higher elevation streams (Ͼ500 m) in the northern portion of the Thanon Thong Chai Range in Chiang Mai Province. It occurred syntopically with P. hemmingseni and P. tigrina at Mae Klang River at Ecolodge in Doi Inthanon National Park. The angle of the connexival spines to the abdomen apparently varies intraspeciÞcally within and among populations in both wingless and winged females. The connexival spines of some winged specimens are almost parallel to the abdomen. 
Ptilomera hemmingseni Andersen
( Fig. 17) Ptilomera hemmingseni Andersen 1967a: 309 Ð312.
Diagnosis. This species can be recognized by the reduced lateral wings of the proctiger in males and the absence of a ventrolateral lobe of abdominal segment VII and the stout connexival spines in females. Males of P. hemmingseni can be distinguished from Thai congeners by the small lateral wings of the proctiger (the length of the central lobe of the proctiger is more than twice the length of lateral wings of the proctiger), whereas males of other species have large lateral wings of the proctiger (the length of the central lobe of the proctiger is less than twice the length of lateral wings of the proctiger) (Polhemus 2001) . Females of P. hemmingseni can be distinguished from those of P. hylactor and P. tigrina by the absence of a ventrolateral lobe of abdominal segment VII, whereas females of the latter two species have well-developed ventrolateral lobes of abdominal segment VII. Furthermore, females of P. hemmingseni can be distinguished from those of P. fang, P. jariyae, P. kra, and P. tennaserim by connexival spines without a sharp basal inßection, whereas females of the four latter species have connexival spines with a sharp basal inßection.
Discussion. Previously, P. hemmingseni was known only from Chiang Mai, Chiang Rai and Phrae provinces (Andersen 1967a , Polhemus 2001 . Herein, we add records from Chaiyaphum, Lampang, Loei, Mae Hong Son, Nan, Phayao, Phetchabun, Tak, and Uttaradit provinces (Fig. 17) . The collection from Chaiyaphum Province is the southernmost known limit of this species in Thailand. This species is a regional endemic and restricted to montane streams in the northern, central, and northeastern regions of Thailand. It occurred syntopically with P. fang and P. tigrina at Mae Klang River at Ecolodge on Doi Inthanon, and it was usually found with P. tigrina on streams in limestone terrain in northern Thailand. This species is easily distinguished from congeners with which it co-occurred in the Þeld by its reddish brown color and wider and larger body.
Material Examined. THAILAND: Chaiyaphum Diagnosis. This species can be recognized by the well-developed median carina on the ventral surface of the pygophore in males and the prolonged dorsolateral lobe with a sharp tip on abdominal segment VII in females. Males of P. hylactor can be distinguished from those of P. fang, P. hemmingseni, P. jariyae, P. kra, and P. tennaserim by the posterior apex of the central lobe of the proctiger not produced and more or less even with the posterior margins of the lateral wings of the proctiger, whereas males of the latter Þve species have the posterior apex of the central lobe produced and well-exceeding the posterior margins of the lateral wings. Males of P. hylactor also can be distinguished from those of P. tigrina by the well-developed median carina on the ventral surface of the pygophore, whereas the median carina is lacking in the latter species.
Females of P. hylactor can be distinguished from those of P. fang, P. jariyae, P. kra, and P. tennaserim by connexival spines without a sharp basal inßection, whereas the latter four species have connexival spines with a sharp basal inßection. Females of P. hylactor can be distinguished from those of P. hemmingseni by a prolonged ventrolateral lobe, whereas the latter species have an obsolescent ventrolateral lobe. Females of P. hylactor also can be distinguished from those of P. tigrina by a prolonged dorsolateral lobe directed straight posteriorly, whereas the latter species has a stout dorsolateral lobe directed posteroventrally.
Discussion. This species was previously reported from Phetchabun, Phitsanulok, and Ubon Ratchathani provinces (Fig. 17) (Hanboonsong et al. 1996 , Polhemus 2001 . Herein, we add records from Kalasin, Loei, and Nan provinces. This species is a local endemic and restricted to northern, northeastern, and upper north central regions of Thailand. More specifically, this species was found only in the Luang Pra Bhang Mountain Range of northern Thailand, Phu Pan Mountain Range of northeastern Thailand, and the upper part of the Phetchabun Mountain Range of central Thailand. This species occurred in small groups staying close to the margin in a fast-ßowing river (L-177) in Loei Province. When disturbed, they were positively rheotactic. It occurred syntopically with P. hemmingseni and P. tigrina at Mae Klang River at Nam Mang in Nan Province.
Material Examined. THAILAND: Kalasin Prov.: 1 wingless male, 1 wingless female, Phu Pan NP, stream with waterfall and vegetation, 5-VI-1998, R. W. Sites, K. Simpson, A. Vitheepradit, L-154; Loei Prov.: 10 wingless males, 4 wingless females, Mae Nam HeungDiagnosis. Males of this species can be recognized by the apex of the central lobe of the proctiger about even with the posterior tips of the lateral wings of the proctiger, and the lateral projections of the pygophore extending laterally beyond the lateral wings of the proctiger. In females, the dorsolateral and ventrolateral lobes of abdominal segment VII are subequal in length. Males of P. tigrina can be distinguished from those of P. fang, P. hemmingseni, P. jariyae, P. kra, and P. tennaserim by the apex of the central lobe of the proctiger about even with the posterior tips of the lateral wings of the proctiger, whereas the latter Þve species have the apex of the central lobe well exceeding the posterior tips of the lateral wings. Males of P. tigrina also can be distinguished from those of 
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VITHEEPRADIT AND SITES: REVIEW OF Ptilomera IN THAILANDP. hylactor by the lack of the median carina on the ventral side of the pygophore, whereas the latter species has the median carina. Females of P. tigrina can be distinguished from those of P. fang, P. jariyae, P. kra, and P. tennaserim by connexival spines without a sharp basal inßection, whereas females of latter four species have connexival spines with a sharp basal inßection. Females of P. tigrina also can be distinguished from those of P. hemmingseni by a prolonged ventrolateral lobe of abdominal segment VII, whereas the latter species have an obscure ventrolateral lobe. Females of P. tigrina also can be distinguished from those of P. hylactor by a stout dorsolateral lobe directed posteroventally, whereas the latter species has a prolonged dorsolateral lobe directed straight posteriorly.
Discussion. This species has been previously recorded from Chiang Mai, Kanchanaburi, Nakhon Ratchasima, Phuket, Suratthani, and Trang provinces (Hungerford and Matsuda 1965 , Andersen 1967a , Polhemus 2001 . Herein, we add records from another 34 provinces throughout Thailand (Fig. 18) . This is the most common and widely distributed species of Ptilomera in Thailand. It occurs in a wide range of lotic habitats (e.g., torrenticolous rivers, stagnant rock pools, limestone streams) and a wide range of elevations (31Ð1,380 m). This species exhibits high morphological variation among populations in Indochina (Polhemus 2001) . Similarly, we have found that the shapes of the ventrolateral and dorsolateral lobes of females vary within and among populations in Thailand. In addition, the body size of males varies among individuals within and among populations in Thailand. Furthermore, the relative size of the male proctiger of Thai specimens exhibits high variability among individuals, which also was reported from other populations in Indochina (Polhemus 2001) . We have examined Ͼ600 specimens from Ͼ180 localities in Thailand.
